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Abstract

The Friends of the Rappahannock and the Low Impact Development Center, Incorporated (both non-profit
organizations) are developing guidance and drategies for rurd communities in Virginia to incorporate LID
into their local resource protection and regulatory programs. This project was funded by the Nationad Fish
and Wildlife Foundation, under a grant from the Chesapeske Bay Program. The Town of Warsaw, Virginia
IS the municipd partner in the grant. The first part of this effort incdludes evauating state and local codes to
determine what, if any, necessary legidative, code, or locd regulations need to be modified to include LID.

Identifying areas in the Town and land uses that are gppropriate for LID technologies follow this effort. The
next step will be to devdop materids for developers and plan reviewers to help guide them through the
development process when the use of LID is gppropriate.  The find step will be to design and implement a
smal demondration project that showcases LID features, such as rain gardens, soil amendments, permesble
pavers, and infiltration devices. This paper will document this effort and identify key issues that other
communities should consder when contemplating the use of LID.

Background

The Town of Warsaw, Virginia is a rurd locdity in Virginiads Northern Neck, located between the
Rappahannock and Potomac Rivers. Figure One shows the vicinity of the town in the watershed. The Town
and County have higoricdly had srong economic ties to the surrounding rivers, dthough this has declined
in recent years due in particular to the decline of oyster harvests. The Town does not have a strong
economic base, and recently lost a mgor employer, a Levi’s plant. The Town recently annexed a portion of
its “parent” County for the purposes of economic deveopment. This former agriculturd land is highly
auitable for development, and is Stuated adong the area’s mgor 4-lane highway. The naure of future
development in Warsaw is currently unclear, athough current trends tend toward asssted-living and
retirement communities, dong with supporting services.  Town officids expressed an interest in Low
Impact Development drategies after seeing presentations a various locd government and watershed
management conferences. They were concerned about the stormwater infrastructure costs associated with
new devdopment in the amnexed land, as wdl as with the aesthetic and environmental impacts of
conventiona pond treatment of sormwater runoff.  The Town currently has only one sormwater
management pond, that was recently put in as part of a new shopping center. There have been numerous
complaints by the property manager and adjacent property owners about the maintenance and aesthetics of
the faclity. The town is adso concerned about the ingpection, ongoing mantenance, and potentid
rehabilitation costs of conventiond end of pipe pond sysems. This has caused the town to revduate its
exiging sormwater program. Figure 2 is a map of the annexed areas and drainage master plan that shows
exising drainage problems and projected stormwater pond locations. The Town views LID drategies as a
means of reducing cods while dso increesng community aesthetics and environmental protection.  The
Low Impact Development Center, the Friends of the Rappahannock, and the Town of Warsaw teamed up on
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a joint grant proposa to the EPA Chesgpeske Bay Program (through the nationd Fish and Wildlife
Foundation) to develop a modd gpproach for incorporating LID in rurd communities.
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Figure 1: Rappahanock Watershed
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Figure 2: Potential Pond Locations
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Evaluation of Local Codes

The project initiated with an evduation of locd (Town and County) codes and ordinances to determine
compatibility with LID. Mog locd governments, especidly rurd ones, reference the State BMP design
manua and Stormwater handbooks for guidance (VADCR 2001). A review of the loca and date guidance
indicated that the codes dlowed the use of many (though not al) types of LID stormwater management
practices. However, there were no mechanisms in the language to promote LID desgns in lieu of
conventional gpproaches.  Additiondly, the conventional gpproach was designed around detention/retention
of the 2-year storm, while the LID agpproach is designed around the replication of pre-development
hydrology, which focuses on infiltration of the increase in “initid dbdraction” on a dte, and mantaining
pre-development Time of Concentration.

While practices such as hioretention were permissble in the dtae guidance, there were other practices
without design guiddines or standards by which to cdculate pollutant remova or weter volume detention.
Most notable was the LID practice of “amended soils”  Another deficiency in the sormwater guidance was
a table used to determine appropriate BMPs for a ste.  The guidance recommended using bioretention only
on projects with low levels of impervious cover. Another weakness was a specific recommendation against
the use of infiltration practices under parking lots.

Project leaders met with Commonwedth of Virginia officids to discuss these bariers. Most were agreed
upon for revison in subsequent volumes of the sormwater guidance. On the issue of the conventiord
versus LID gpproach to stormwater management design, it was generdly agreed tha the LID approach
meets or exceeds the Commonwedth water quaity and quantity requirements, as long as the designs dso
meet the Commonwedth's provison for having an “adequate receiving channd” (Minimum Standard 19
VADCR).

Assessing L ocal Government Needs

The Town Manager’s interest in LID stemmed form a desire to reduce infrastructure and maintenance codts,
to increase community aesthetics, and to reduce impacts to the local aguetic resource. Figure Four is a map
of the potentidl number of conventional ponds that could be condructed a the ultimate buildout of the
community under conventiond stormweater management scenario.  Based on the towns maintenance and
construction experience with the recently conventiona management pond it recognized tha the pond
drategy would potentialy be unsustainable and would be impact other funded programs. Consequently, the
project was designed around developing a plan to inditute LID as the standard development approach
Town-wide, and possibly to be expanded to the county in which the Town resides.

Project saff conducted meetings with Town and County officids to determine their needs in regard to
indituting an LID deveopment program. The issue that emerged in the forefront was the lack of criteria
that loca government plan reviewers had for assessng an LID dte design. There were significant concerns,
based on prior experience, that “token LID” plans would be submitted (i.e, plans that included some LID
practices, but did not achieve the quantitative LID gods) and that staff would not have the means by which
to evaduae the merits of the plans. Additionadly, there concern on the parts of locd officids that the
development community was unfamiliar with the LID agpproach to Ste desgn and sormwater management,
and that it would be difficult to have qudity LID plans submitted.

This project has far reaching implications for many rurd Virginia communities. It demondrates how loca
governments can work with regulatory agencies to develop and implement a stormwater program that meets
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both regulatory requirements and community environmental and fiscal programs.  For a rdativey smadl
cod, communities can develop their own programs, obtain resources to train review and maintenance
personnd to ded with more complex stormwater design and congruction issues, and gain acceptance by
political, busness, and aitizens within the community for innovative programs.

Developing an Action Plan
Based on the evaduation of codes and local government needs, the following action items were devel oped:

1. Deveop policy language for indituting LID as the standard practice for project dte desgn and
sormwater management

Create easy-to-use LID review guiddinesfor locd plan review gaff

Create a reference document for developersto usein desgning LID plans

Create an LID educational brochure targeted to citizens

Devdop a lig of specific recommendations for changes to Commonwedth stormwater design
guidelines to better support LID at the locdl leve

gagkrwpn

Demongtration Project

A demondration project to mode the LID design gpproach is planned for a Virginia Depatment of
Trangportation (VDOT) Commuter parking lot. A ran garden and pervious pavers are planned for the
demondtration. The project is currently pending funding from VDOT.

Project Products

The policy language developed for the Town establishes the LID gpproach as the standard methodology
within the jurisdiction for sormwater manegement methodology for new developments. The language
includes references to the LID Nationd Manud for design guiddines, and to other guidance products
crested under this project. The language is currently under review by the Town and County officids for
incluson in the locd sormwater management ordinance.

The guiddines for developers and plan reviewers underwent an iterative process of revison between the
project leaders, State sormwater management officids, and town daff. The resulting guiddines are
designed to lead a developer with little familiarity of LID through the process of cregtion a vidble LID dte
desgn. These guiddines are outlined through a series of checkligts, flow charts, and references to guidance
documents and technica information that can be incorporated into the development process. Figure 3 is a
design process flow chart that was developed as part of the guiddines. The god is the development of a Ste
to mimic pre-devedopment levels of infiltration, runoff, and Time of Concentration. The guideines include
the devdopment of pre-, post- and “LID” curve numbers, and recommended means of accounting for
volume gtorage achieved by practices such as bioretention and amended soils. Also included is a flowchart
depicting the LID design process. An option for a hybrid gpproach (usng conventiona practices to make
up for excess volume not managed by LID practices) is built in to the guidelines, but is discouraged.
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Figure 3: LID Flowchart

Project Follow Through

The projects have just been delivered to the locd government and are currently being evauated for forma
adoption in the ordinance. The rate of development in the Town is currently very low. The first project to
be reviewed under the new LID approach is expected to be completed within the next severd months. The
products of this project are being made avalable to other locad governments to help guide their adoption of
LID draegies. Additiondly, a multimedia CD is currently being developed which chronicles the Warsaw
project and includes the project ddiverables. Project products ae avalable on the web a
http://for.communitypoint.org.
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